Aim: To measure the association between alcohol use and health-seeking behavior in post-conflict Liberia.
Findings: Frequent alcohol use was reported by 14.9% of participants. These respondents were less likely to attend clinic for chronic cough (Adjusted Odds Ratio, AOR 0.40, 95% CI 0.18-0.87), to have had an HIV test (AOR 0.39, 95% CI 0.19-0.77), and to have accessed prenatal care (AOR = 0.26, 95% CI 0.12-0.54). Approximately 25% of all respondents had no access to latrines, and half reported going to sleep hungry in the past week.
Conclusions:
Within households in post-conflict Liberia, there is an association between reduced health care utilization and frequent alcohol use self-reported by a head of household or primary caregiver.
Alcoholism, along with mental illness, is among the most neglected global health problems in the developing world (Bass et al., 2010; Patel, Goel, & Desai, 2009) . After a prolonged civil war, Liberia has the second lowest per capita GDP in the world (World Economic Outlook Database International Monetery Fund, 2011) , and is recovering from widespread destruction of health infrastructure. Two decades of war, mass killings, forced conscription, and sexual violence have resulted in a population with a high risk of mental health disorders and alcohol abuse. In 2008, a survey of Liberian adults from across the country found that 40% met the symptom criteria for major depressive disorder and 44% for post-traumatic stress disorder (PTSD), and that ex-combatants were more likely to abuse alcohol than non-ex-combatants (Johnson et al., 2008) . Another study of internally displaced persons in Liberia showed similarly high rates of alcohol and drug abuse (Ezard et al., 2011) . Among forcibly displaced populations, risk factors for harmful alcohol use have been described, and include exposure to traumatic events, number of traumatic events endured, and resulting PTSD (de Jong et al., 2001; Weaver & Roberts, 2010) . Alcohol is a known contributor to poor health outcomes, including delayed diagnosis and treatment of conditions such as tuberculosis and HIV (de Albuquerque Mde et al., 2007; Samet et al., 1998; van der Werf et al., 2006; Waitt & Squire, 2011) . As a local non-governmental organization working in post-conflict Liberia, we posited that alcohol use was prevalent in our area, and might significantly impact health care utilization in our target population. The authors found that data specific to our catchment area on alcohol use and mental disorders, as well as basic health indicators, were not available. Our study aims to answer the following question: Is frequent alcohol use associated with differences in health care utilization compared to persons or households where alcohol is used less frequently?
Martha Tubman Memorial Hospital (MTMH) is in the city of Zwedru in Grand Gedeh County, which is among the poorest areas in Liberia, and home to refugees and migratory populations. Sources of national and regional data are informative but limited by convenience sampling and selection bias. In some areas, specific ethnic groups may not be willing to participate in demographic surveys, and rapidly changing refugee populations may make demographic assessment challenging. In resource-limited settings, there are published methods for collecting comprehensive health data (Demographic Health Surveys); however, these approaches are often too lengthy and expensive for use by small organizations operating at a community level. Using validated survey tools, we created the Community Healthy Living Survey (CHLS) in order to collect community-level health and demographic information to prioritize health-related activities.
Method Survey Design
We developed the CHLS survey using questions about specific conditions that were previously validated (Coyne, Thombs, & Mitchell, 2009; Doocy & Burnham, 2006; Kullgren, Alibusa, & Birabwa-Oketcho, 2009 ). We used methodology for basic epidemiologic surveys (The Epi Coverage Survey, 1991), favoring questions developed for resource-limited settings (Doocy & Lewy, 2009 ) and targeted to priorities set by the Liberian Ministry of Health (Basic Package of Health and Social Welfare Services, 2008) . Topics included alcohol use, malaria bednet ownership and use, childhood vaccination, prenatal service use, and screening questions for tuberculosis, sexually transmitted infections including HIV, depression, and food security. We included socioeconomic indicators, including access to health facilities, water and latrine sources (see Appendix 1). Chronic cough was defined as a cough lasting more than three weeks. Frequent alcohol use was defined by inquiring about norms of alcohol use in the local population with our Liberian counterparts, and was estimated by asking if alcohol had been consumed during at least seven days out of the previous two weeks.
Interviewer Training
Twelve community health workers (CHWs) with prior survey experience were recruited to perform the survey. CHWs participated in a two-hour review course on standardized survey methods, confidential survey administration, and acquisition of informed consent (Appendix 2). In addition, CHWs attended a four-hour training session on the CHLS tool and random cluster sampling methods.
Cluster Selection
The study population was that of the catchment area of MTMH. Due to frequent immigration, movement of people and outdated national census information, specific population data-including the total population for the area at the time of the survey-is not known. The study area included households within a two-hour walk of MTMH, and the sampling unit was the household. We selected a two-hour radius as the likely range of primary care service for rural residents without motorized transport. To select study villages, a blank 100-box grid was placed over the study area map. Using a random number table, we selected 30 numbers, and villages nearest to the grid boxes corresponding to those numbers were selected.
Household and participant selection
CHWs worked in pairs, and each pair surveyed 20 households per day. CHWs first located the village leader to introduce the study and request permission to proceed. Next, CHWs walked the perimeter of the village and drew a rough map of the area, divided into four numbered quadrants (Appendix 2). A number from one through four was randomly selected using four pieces of paper. CHWs walked to the center of the corresponding quadrant and spun a glass bottle or pen on the ground. Quadrants were used to divide the village into sections as a convenience method. The front door of the household nearest the direction of the bottle or pen was the first household surveyed. The household with the front door closest to the first household surveyed was chosen as the next household, and subsequent households were selected in the same manner until 20 households were surveyed in each cluster.
In order to select survey participants who were adults and were likely responsible for the care of others in their households, CHWs asked to speak to the primary caregiver or head of household. If this person was not at home, any other adult over age 17 was eligible to participate. Per Liberian law, minors are persons aged 16 and younger; therefore, participants 17 and older were considered adults. When no adults were home, the household was revisited twice during the study day. If an eligible adult could not be identified after three visits to a household, the household was omitted and an additional household was selected by the same manner as subsequent households were identified above. A member of a household was defined as a person who has slept in the same dwelling and eaten out of the same cooking pot for the previous three weeks.
Once a household was selected, CHWs introduced the study to potential participants. CHWs traveled as malefemale pairs and same-sex interviews were conducted when possible. CHWs explained the study and obtained verbal informed consent after identifying a private location. For survey respondents with acute health needs identified during survey administration, CHWs gave MTMH hospital referral information. After the survey was conducted, all respondents were informed of the free services available at MTMH, including HIV testing, antenatal clinics (ANC), and treatment programs for epilepsy, depression, and HIV. All surveys were conducted between January 11 and January 16, 2010. At the time of the study, the Liberian ------IJADR 3(2) ------human subjects ethics review committee was under development.
The institutional review board of Massachusetts General Hospital and local administrative officials in Liberia approved use of the data presented in this paper for research purposes.
Sample size calculation
With a goal of estimating disease prevalence at ±5%, and considering our cluster design, we estimated a goal sample size of 540 households. To account for irregularities in survey administration, we aimed to survey 600 individuals.
Statistical methods
Summary statistical methods were used to describe demographic, socio-economic, and clinical characteristics. Differences between groups were compared using logistic regression. Standard errors were adjusted for the clustered design using Taylor-linearized variance estimation in all analyses. When outcome variables were continuous, differences in median values were tested using Somers' D test for rank across ordered variables, taking into account the clustering of the data.
Our primary predictor of interest was frequent alcohol use, defined as respondent report of alcohol consumption on more than half of days. The volume of alcohol use was not collected. For each of our measured outcomes, we fit both univariable and multivariable regression models and adjusted for respondent sex, age, geographic location (residence within 20-minute walk of the town center), and cell phone ownership.
Because these factors were hypothesized to be putative predictors of accessing services, all were retained in the multivariate model, except for sex, which was only included when the outcome related to the respondent (as opposed to the respondent's household). A 20-minute cutoff approximated the distance threshold between those living in or near town and those living more distantly, and the authors found that inclusion of distance as a continuous variable detracted from the statistical model's power without improving goodness of fit; therefore, a binary variable was used. Five hundred and twenty participants were included in the multivariate analysis. Because patterns of alcohol use vary by sex globally, we tested for interactions between frequent alcohol use and the respondents' sex; however, the interaction terms were dropped from the multivariate models because they did not improve the models' goodness of fit based on Akaike Information Criterion and because no interaction coefficients were statistically significant.
Odds ratios (ORs) with 95% confidence intervals (95% CIs) are reported. A cutoff of p < 0.05 was the predetermined threshold for statistical significance. All reported p-values are 2-tailed. Microsoft Access was used for data storage (contact the corresponding author for a free, editable version of the database). Analyses were performed on GraphPad Prism 4.0 and Stata version 11.2 (Stata Corp., 2009) .
Results
We surveyed a total of 600 respondents from 20 households in 30 clusters. Eleven households did not have an adult available to complete the study. Zero respondents refused to participate. CHWs conducted the surveys in a total of six days, at a rate of 100 households per day, and interviews lasted approximately 15 minutes on average. The physical area where the survey was conducted was not measured. Due to omitted questions, denominator numbers for responses vary. Although the survey included a depression screening tool, these results were discarded due to the high level of inter-interviewer variability of question delivery observed by study coordinators. The total cost for the CHLS study was $949.00 USD ($1.58 per household surveyed). Ten CHWs and two CHW supervisors were paid $30.00 for working six days, consistent with local standards of pay. Survey materials, training lunch and office supply costs totaled $589.00. Organization volunteers conducted data entry, data analysis, and questionnaire and training manual development. There were no transportation costs.
Most respondents were female (345/529, or 65%) and the mean age was 41 years (range 17-98) ( Table 1) Among 17-to 49-year-olds, 207 out of 441 (47%) reported a previous HIV test. Some respondents were not aware of their testing results, and four (4/196, or 2.4%) reported a positive result. One respondent over the age of 49 years reported a positive HIV test result. Twenty-six percent of respondents aged 17 to 49 reported symptoms of a sexually transmitted disease (abnormal discharge or sores/lesions in the genital area) during the previous six months. Twentyfive percent (146/590) of respondents reported cough for the preceding three weeks. Sixty percent (77/127) of these individuals sought care at a health center.
Fifteen percent of respondents (85/569) reported frequent drinking, defined as alcohol consumption on at least seven days of the previous two weeks. Frequent drinking was more common in male respondents (22.4%) than female (10.1%), and this difference was statistically significant (p = 0.002). Of the five participants who reported positive HIV test results, only four answered the question about alcohol use, and none reported frequent alcohol use. Half of respondents reported going to bed hungry at least once in the last week (275/549, or 50%). Half of respondents reported cell phone ownership (276/576, or 49%). Cell phone ownership was significantly more likely among respondents who lived a 20-minute walk or less from the town center than among those who lived more than a 20-minute walk from the town center (OR = 2.5, CI 1.5-4.2).
------IJADR 3(2) ------ Due to omitted questions, denominator numbers for responses vary. Differences between groups were compared using chi-squared testing. Median age and household size were tested using Somers' D, taking into account the clustered nature of the data. All other comparisons use Pearson's chi-square, adjusted for the clustered nature of the data.
Table 2a
Logistic Multiple logistic regresssion with standard errors adjusted for the clustered design using Taylor-linearized variance estimation was used to generate this data. Multiple logistic regression with standard errors adjusted for the clustered design using Taylor-linearized variance estimation was used to generate this data.
------IJADR 3(2) ------ 
Discussion
While direct health impacts are not measured in this study, an association exists between frequent alcohol use in Liberian adults and specific health indicators. This possibility is consistent with other studies, where alcohol use has been associated with nearly 4% of all-cause mortality; furthermore, the attributable disease burden is most prominent among marginalized populations (Casswell & Thamarangsi, 2009; In the last decade, recognition of alcohol use and mental illness as neglected public health issues in low-resource countries has led to a call for action (Patel et al., 2009 ). In Liberia, several studies estimate a high prevalence of mental illness (Galea et al., 2010; Johnson et al., 2008) . Alcoholism is frequently co-morbid with depression and PTSD, and this has been found to be characteristic of other African post-conflict populations (Okulate & Jones, 2006) . Appreciation for the scope of this problem has prompted the Liberian government to initiate mental health service provision nationwide over the next decade (Lee et al., 2011) . Our results suggest a need for further studies to explore social mores and cultural reasons for alcohol use, to characterize alcohol use versus abuse in Liberia, and to assess knowledge about the harms of frequent alcohol use.
There are limitations to our survey design. Our CHW training was brief, which may have influenced the integrity of the data. A pilot survey or a back-translation of the survey in the specific local Liberian English dialect might have improved comprehension and precision of survey results. For example, we removed results for the PHQ-2 depression screen from our analysis after learning of differing interpretation of questions in the local language by CHWs. The authors would recommend a more extensive training session for interviewers in future studies. An assessment of inter-rater reliability would enhance integrity of data in future studies. The brevity of our survey likely led to a failure to address confounders, including mental disorders. The authors also did not use a validated tool for alcohol consumption, such as AUDIT or CAGE, which could have significantly increased the validity and reliability of these results. Other assessment tools created for assessments in conflict-affected populations could have been used (Ezard et al., 2011) . Our definition of frequent alcohol use did not include the type of alcohol or volume consumed, or the pattern of drinking. There are guidelines for accepted levels of alcohol ------IJADR 3 (2) ------consumption, and individuals drinking alcohol on half of the days in a two-week period may not have reached an inappropriate level of alcohol use according to many of these guidelines; however, there is disagreement about safe levels of alcohol consumption (Furtwaengler & de Visser, 2012; Stockwell, Butt, Beirness, Gliksman, & Paradis, 2012) . The variable for alcohol consumption of drinking on more than half of the days in a two-week period was based on information from local counterparts about norms of alcohol consumption, and does not necessarily reflect an unsafe level of consumption. More females than males responded to our survey, which may have resulted in an underreporting of alcohol use, since men are known to consume more alcohol than women in most low-income countries (Room & Obot, 2008) . It is also possible that respondents minimized their alcohol consumption when reporting to health care workers. Socioeconomic and educational data on our participants was not gathered; this information may have revealed important confounders that could have influenced the interpretation of results. The head of household or primary caregiver was self-identified or identified by other household members, instead of being defined using an objective metric, which may have introduced bias; for example, answers to the food security question, "How many days did you go to sleep hungry last week?", might not equally represent all household members. Surveying the primary caregiver or household head does not represent all adults in the population, and the number of other adults in the household surveyed because the head of household was unavailable was not recorded. In addition, the cluster sampling method may have led to a cluster effect and introduced bias. Some respondents did not answer all questions in the survey, and the nonresponse rate compromised the data quality, notably in the multivariate analysis, where only 520 respondents' responses were used.
In summary, we found that in post-conflict Liberia, there is an association between reduced health care utilization and frequent alcohol use self-reported by a head of household or primary caregiver. Further research is needed to explore the relationship between frequent alcohol use and primary care utilization.
Introduction
We Before beginning the survey, please make sure you are in a private place with no other people around. 
Please make sure to keep all of the maps you make with what occurred at each household that you visit. The maps should be turned in with the surveys at the end of the week.
Within a dwelling, how do I identify a household?
For a household survey it is important to define what a household is. For the purpose of this study, a household is a group of people that have slept in the same dwelling and eat out of the same pot for the last three weeks. A household does not include the occasional guest who stops in for a few days. A household may contain people are from a related family, but it also may contain other people who are not related by blood. A household does include any persons unrelated by blood, but who are sleeping and eating in the house or apartment-so a household and family are not the same. If a household consists of two or more families, (such as two brothers and their families living in the same house) and these families prepare their meals and eat together, then the oldest one should be considered the household head.
Households with Renters: in cases where the house that is selected has more than one family living there as renters of separate rooms, select only family to interview. If there are two or more families living in the same house, but one family is a renter and lives separately, these should be counted as different households. Only one family in each house should be interviewed.
Once I find a household, who I interview?
Ask to speak to the head of the household or primary caregiver. If it is a single headed household, speak with the person who is the head. If the primary caregiver or head of household is not home, you can speak with another adult in the household. If no adult is present in the household, skip this household and move to the next household. If you think that someone will be back soon in the household you skipped, you can go back to interview that person. If no one is home, or an adult will not be home soon, please continue to the next nearest household.
How do I conduct the interview?
Explain the survey to the household head primary caregiver by saying that you are conducting a survey of the health conditions around Zwedru town to find information which will improve the assistance given to their communities. Read the consent form script and secure their permission to proceed. If they do not agree, thank them and proceed to the next household. If they agree to proceed, mark "yes" on the consent form and have them initial the paper and begin the interview.
You must ensure the privacy of the people you are interviewing. Before you begin the interview, please make sure you are in a private and quiet place. If other people come around you during the interview, please ask them to leave. In conducting the interview remember that people are concerned about revealing sensitive information, so you must put them at ease in your manner and your speaking and always show respect and treat the respondent with dignity.
How do I fill out the questionnaire? 1. Do not read the possible responses to the household head. 2. Tick the box for the response which is closest to what respondent says. Sometimes you may have to make a choice between two possible choices. 3. Sometimes a question may have to be explained at bit more to the person answering. Do as little of this explaining as possible as it may change the meaning of the question. 4. Do not lead the person to a specific response; allow them to give the answer that best suits them. 5. The respondent may not know an answer or choose not to answer a question. Make sure that they understand the question first. If they do not understand the question and do not have an answer, do not force them to answer a question they do not wish to. Questions where the answer is not known should be marked "don't know" and those where the person interviewed does not want to answer should be marked as "declined." 6. Mark the responses clearly and carefully. Each day's final map will look like this, but with 20 houses. Each Friday, you will hand in a map like this one for each day, along with each day's surveys.
